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Abstract 



PROBLEM TO BE SOLVED: To make it possible to lessen the reflection of the light from 
outside entering from the exit surface of an element within the element and to improve the 
contrast of a displayed image, etc., by providing the light exit surface with a circularly polarizing 
means. 

SOLUTION: Only the linearly polarized light component in the longitudinal direction aligned to 
the axis 1 1a of the polarized light of a linear polarizing plate 1 1 among the external light rays L 
having the random polarization components made incident on the linearly polarized light 1 1 
from outside is made incident by passing the polarizing plate 11. The incident linearly polarized 
light 14 in the longitudinal direction changes to a right (or left) circularly polarized light 15 at the 
time of passing a quarter-wave plate 23 having a double refractive main axis 23a inclined 45 
deg.. This right (or left) circularly polarized light 15 is reflected on the inside surface of the 
electrode 1 of an org. electric field light emitting (org. E1) element 40 and is reflected as the left 
(or right) circularly polarized light 16. This light is changed again into the linearly polarized light 
17 in the transverse direction at the time of passing the quarter-wave plate 23 and the emission 
thereof to the outside is shut off by the polarizing plate 1 1. As a result, the degradation in the 
contrast at the time of light emission as the display element does not arise and the sufficient 
light emissive luminance is maintained. 
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(54) DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to lessen the reflection of the light 
from outside entering from the exit surface of an element within the element and to 
improve the contrast of a displayed image, etc., by providing the light exit surface with a 
circularly polarizing means. 

SOLUTION: Only the linearly polarized light component in the longitudinal direction 
aligned to the axis 1 la of the polarized light of a linear polarizing plate 1 1 among the 
external light rays L having the random polarization components made incident on the 
linearly polarized light 1 1 from outside is made incident by passing the polarizing plate 
1 1 . The incident linearly polarized light 14 in the longitudinal direction changes to a 
right (or left) circularly polarized light 15 at the time of passing a quarter-wave plate 23 
having a double refractive main axis 23a inclined 45°. This right (or left) circularly 
polarized light 15 is reflected on the inside surface of the electrode 1 of an org. electric 
field light enritting (org. El) element 40 and is reflected as the left (or right) circularly 
polarized light 16. This light is changed again into the linearly polarized light 17 in the 
transverse direction at the time of passing the^quarter-wave plate 23 and the emission 
thereof to the outside is shut off by the : polarizing plate 1 1. As a result, the degradation 
in the contrast at the time of light emission as the display element does not arise and the 
sufficient light emissive luminance is maintained. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Concerning a display device, this invention is the flat-surface type display of 
spontaneous light, and relates to the suitable display device for the organic electroluminescence display which uses an organic 
thin film for an electroluminescence layer especially. 
[0002] 

Pescription of the Prior Art] Organic electroluminescence devices (an organic EL element may be called hereafter) are thickness 
1 micrometer or less, and have the feature ideal as a spontaneous light [, such as transforming electrical energy into a light energy 
and emitting light in the shape of a field, ] type display device by pouring in current. 

[0003] Drawing 22 shows an example of conventional organic EL element 10. This organic EL element 10 produces the ITO 
(Indium tin oxide) transparent electrode 5, the hole transporting bed 4, a luminous layer 3, the electronic transporting bed 2, and 
cathode (for example, aluminum electrode) 1 one by one by the vacuum deposition method on the transparent substrate (for 
example, glass substrate) 6. 

[0004] And by impressing direct current voltage 7 alternatively between the transparent electrodes 5 and cathode 1 which are an 
anode plate, the electron into which the hole poured in from the transparent electrode 5 was poured from cathode 1 through the 
hole transporting bed 4 reaches a luminous layer 3 through the electronic transporting bed 2, respectively, the reunion of an 
electronic-hole arises, the luminescence 8 of predetermined wavelength arises from here, and it can observe from the transparent 
substrate 6 side. 

[0005] Although a luminous layer 3 can also be made to contain for example, a zinc complex, you may be the layer (however, 
combined use of two or more sorts of zinc complexes is possible) which consists only of a zinc complex substantially, or may be 
the layer which added the fluorescence matter to the zinc complex. Moreover, you may use together a zinc complex, the 
anthracene which are other photogenes, naphthalene, a phenanthrene, a pyrene, a chrysene, a perylene, a butadiene, a coumarin, 
an acridine, a stilbene, etc. The electronic transporting bed 2 can be made to contain the mixture with such a zinc complex or the 
fluorescence matter. 

[0006] Drawing 23 shows another conventional example, in this example, it omits a luminous layer 3, makes the electronic 
transporting bed 2 contain the above-mentioned zinc complex or mixture with the fluorescence matter, and shows organic EL 
element 20 constituted so that the luminescence 18 of predetermined wavelength might arise from the interface of the electronic 
transporting bed 2 and the hole transporting bed 4. 

[0007] Drawing 24 shows the example of the above-mentioned organic EL element. That is, although the layered product of each 
organic layer (the hole transporting bed 4, a luminous layer 3, or electronic transporting bed 2) is allotted between cathode 1 and 
an anode plate 5, these electrodes are made to cross in the shape of a matrix, and it prepares in the shape of a stripe, and a signal 
level is impressed to time series by the luminance-signal circuit 30 and the control circuit 3 1 with a built-in shift register, and it 
constitutes so that light may be made to emit in much intersection positions (pixel), respectively. 

[0008] Therefore, of course, it becomes usable also as a picture reproducer as a display by such composition. In addition, the 
above-mentioned stripe pattern can be arranged for every color of red (R), green (G), and blue (B), and it can constitute as full 
color or an object for multicolor. 

[0009] Generally, the organic thin film layers 2, 3, and 4 which emit light in the display device which used such an organic EL 
element, and which consists of two or more pixels are pinched between the transparent electrode 5 and the metal electrode 1 , and 
emit light to a transparent-electrode 5 side. 

[001 0] However, in an organic EL element, in order to make luminescence brightness good, a metal with rates of a light reflex 
high as a metal electrode 1 , such as Mg, MgAg, Mgln, aluminum, and LiAl, is used, luminescence light is reflected, and the 
amount of outgoing radiation (luminescence brightness) is raised in many cases. Therefore, in such element structure, in the state 
where an electroluminescence has not been carried out, it had become the strong mirror of light reflex nature, the scene of the 
external world was reflected, or there was reflection, and where light is emitted, contrast might fall and the trouble fatal for it 
becoming impossible to express black and using as a display might arise. 

[001 1] Thus, in the conventional organic EL element, it is easy to produce a bad influence in a pixel display by reflection inside 
the element of the extraneous light which carried out incidence. However, in an old organic EL element, the actual condition is 
that the effective cure on the problem of reflection of an extraneous light is not taken. 
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[0012] 

[Problem(s) to be Solved by the Invention] It is made in view of the above actual condition, the light reflex by the large reflector 
of reflection nature, such as a metal electrode included in the interior of an element, can be prevented effectively, and the fall of 
the contrast at the time of luminescence as a display device etc. does not arise, but the purpose of this invention is to offer the 
display device which can secure sufficient luminescence brightness . 
[0013] 

[Means for Solving the Problem] In order that this invention person may solve the above-mentioned purpose, as a result of 
repeating examination wholeheartedly, the performance as a light emitting device finds out the acid-resisting mechanism in which 
reflection of an extraneous light can be decreased sharply, without spoiling, and reaches this invention. 
[0014] That is, this invention relates to the display device by which the circul ar polari zation of light means is preparedin the _ 
optical outgoing radiation_side.side^ 

[00T5]irfouncl out thatTt was very effective that a circular polarization of light means is prepared in an optical outgoing radiation 
side when this invention person reduces sharply the reflection inside the element of the light from the outside which carried out 
incidence from the optical outgoing radiation side of a display device and contrast, such as a display image, is improved 
remarkably. 

[0016] In addition, it considers as the concept which includes not only elements, such as an organic EL element, but devices, such 

as a display incorporating this, with the above-mentioned "display device" (following, the same). 

[0017] 

[Embodiments of the Invention] The display device by this invention may serve as an optical outgoing radiation side of a 
luminous layer from the structure where the light reflex layer is formed in the opposite side. 

[0018] Moreover, it is desirable for especially the circular polarization of light means to consist of a linearly polarized light board 
and 1/4 wavelength plate. 

[0019] In this case, it is desirable for 1/4 wavelength plate to be constituted by two or more birefringent plates so that about 1 / 
four waves of phase contrast may be acquired in the extensive wavelength range, and for 1/4 wavelength plate to be especially 
constituted by two or more birefringent plates (for example, to stick a different birefringent plate) from which a birefringence 
property differs. 

[0020] Moreover, it is desirable for 1/4 wavelength plate to have the polarization shaft of an inclination equivalent to 45 degrees 
or it to the polarization shaft of a linearly polarized light board. 

[0021] Although, as for the display device of this invention, a circular polarization of light means is specifically prepared in the 
optical outgoing radiation side of an element and the incident light from the outside lets it pass, it covers, in order that the 
aforementioned incident light may not take out the reflected light reflected inside this element to the exterior. 
[0022] Moreover, a circular polarization of light means is optically established on the aforementioned base of the opposite side by 
which the laminating of the 1st electrode, a luminous layer, and the 2nd electrode with the high rate of a light reflex was carried 
out, and the laminating of these was carried out on the transparent base, and it can constitute as electroluminescence devices. 
[0023] Moreover, optically, the laminating of the 1st electrode, a luminous layer, and the 2nd electrode with the high rate of a 
Light reflex is carried out, a circular polarization of light means is established among these layered products and aforementioned 
bases on a transparent base, and it can constitute as electroluminescence devices. In this case, a part of transparent base [ at least ] 
may serve as the circular polarization of light means. 

[0024] In these electroluminescence devices, it is desirable to prepare two or more organic stripe-like layers containing a 
luminous layer much more at least and two or more 2nd electrodes (for example, metal electrodes, such as strong aluminum of 
light reflex nature) of the shape of a stripe which intersected the 1st electrode of the above on two or more 1st [ stripe-like ] 
electrodes (for example, ITO transparent electrode), and it is suitable for organic electroluminescence devices (organic EL 
element) or a display. This is suitable for a passive matrix type (simple matrix type) display. 
[0025] 

[Example] Hereafter, an example explains this invention in detail. 

[0026] Drawing 1 - drawing 17 show the 1st example which applied this invention to the organic EL element. 
[0027] Drawing 1 is a ** type view in the state where 1/4 wavelength plate 23 and the linearly polarized light board 1 1 have been 
arranged one by one at the transparent substrate 6 side which is a luminescence side, in organic EL element 40 by this example. 
[0028] And although an extraneous light L passes the circular polarization of light means 49 constituted by the linearly polarized 
light board 1 1 and 1/4 wavelength plate 23 and is reflected by the inside of the metal electrode 1 of organic EL element 40, this 
reflected light is covered by the circular polarization of light means 49, and does not return to an extraneous light incidence side. 
In order to understand this, the content examined in process in which this invention person results in this invention is explained 
about drawing 21. 

[0029] Although the optical system which prevents the return of the laser beam of an optical pickup is shown in drawing 2 1 , this 
is well known for the technical field of optics. 

[0030] That is, according to the optical system shown in drawing 2 1 , to the reflector 13,1/4 wavelength plate 1 2 and the linearly 
polarized light board 1 1 are arranged one by one at an optical incidence side, the light L which carried out incidence from the 
outside of the linearly polarized light board 1 1 reflects by the reflector (reflecting plate) 1 3, and signs that the reflected light 
returns to opposite direction are shown at the time of incidence. This is explained below. 

[003 1 ] First, since the linearly polarized light board 1 1 has lengthwise polarization shaft 1 1 a like illustration, only the component 
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of the linearly polarized light corresponding to polarization shaft 1 la passes along the light L of the random polarization which 
carries out incidence to the linearly polarized light board 11, and it turns into the linearly polarized light 14. And 1/4 wavelength 
plate 12 has main shaft 12a of the birefringence which inclined 45 degrees to polarization shaft 1 la of the above-mentioned 
linearly polarized light board 1 1 . 

[0032] Therefore, if the light L of random polarization carries out incidence to the linearly polarized light board 1 1 , it passes 
along the linearly polarized light board 1 1 , and in case the polarization light 14 which polarized to lengthwise passes 1/4 
wavelength plate 1 2, with the birefringence property of 1 /4 wavelength plate 1 2, like illustration, it will turn into the right (or left) 
circular polarization of light 15, and will carry out incidence to a reflector 13. That is, the circular polarization of light means 19 
is constituted from a linearly polarized light board 1 1 and 1/4 wavelength plate 12, and the circular polarization of light is realized 
by combining these both sides. 

[0033] And the reflected light 16 reflected by the reflector 13 turns into left (or right) polarization of an opposite direction, 
returns, and carries out incidence to the time of incidence to 1/4 wavelength plate 12 again. This incident light 16 changes with 
the birefringence properties of 1/4 wavelength plate 12 from the linearly polarized light board 1 1 to the reflected light 17 of 
longitudinal direction polarization like the illustration which intersects perpendicularly with polarization lengthwise [ just behind 
incidence ] first, after passing this 1/4 wavelength plate 1 2. 

[0034] Since this polarization light 17 has the different polarization direction from polarization shaft 1 la of the linearly polarized 
light board 1 1, it is covered with the linearly polarized light board 1 1 , and stops therefore, coming out out of the linearly polarized 
light board 11. 

[0035] However, although the optical system for such reflective (return) prevention was used as an object for optical pickups, it 
made it clear that it is inapplicable if it remains as it is on account of the peculiarity in the organic EL element mentioned above. 
[0036] That is, like a laser beam, since it is use with the veneer, 1/4 wave of phase contrast is acquired only on specific 
wavelength like the result shown in the curve 26 of drawing 3 , or 27 at 1/4 wavelength plate 12 of the **** former shown in 
drawing 21 in the wavelength field covering the whole region of not the homogeneous light but the light (except for the 
wavelength which will be specification if it puts in another way). 

[0037] For this reason, it continues throughout the light, and it cannot return, light cannot be intercepted, and the desired 
acid-resisting effect is not acquired. Therefore, as Curve a shows to drawing 4 , the light is a center mostly. Reflection can be 
prevented only about about 550nm wavelength light. 

[0038] However, this invention person thought out the structure which can cover the return fight by the reflection inside the 
element of said incident fight effectively and more than enough by using this to an organic EL element skillfully paying attention to 
a special birefringent plate from which 1/4 wave of phase contrast is mostly acquired throughout the light being developed. 
[0039] Namely, the inside of the extraneous fight L which has the random polarization component which carries out incidence to 
the linearly polarized fight board 1 1 from the outside as shown in drawing 1 , Only a linearly polarized light component 
lengthwise [ corresponding to polarization shaft 1 1 a of the linearly polarized fight board 1 1 ] passes and carries out incidence of 
the linearly polarized light board 1 1 . the linearly polarized light 14 lengthwise [ this ] which carried out incidence In case 1/4 
wavelength plate 23 which has birefringence main shaft 23 a of a 45-degree inclination is passed, it changes to the right (or left) 
circular polarization of light 1 5. It reflects by the inside of the electrode 1 of organic EL element 40, and this right (or left) circular 
polarization of light 15 turns into the left (or right) circular polarization of light 16, and is reflected, 1/4 wavelength plate 23 is 
again changed to the lateral linearly polarized fight 17 at the time of passage, and the outgoing radiation to the exterior is 
interrupted with the linearly polarized fight board 1 1 . 

[0040] Although the mechanism of such reflective (return) prevention is the same as that of what was stated by drawing 21 , as 
shown in drawing 1 , sticking the birefringent plate 21 of two sheets and birefringent plate 22 from which a birefringence 
property differs, and being constituted characterizes 1/4 wavelength plate 23 used by this example, and, thereby, 1/4 wave of 
phase contrast can obtain it throughout the fight mostly. 

[004 1 ] Drawing 2 is the expanded sectional view showing the important section of the example of organic EL element 40 
typically shown in drawing 1 , on one field of the transparent substrate 6, the laminating of the ITO transparent electrode 5, the 
hole transporting bed 4, a luminous layer 3, the electronic transporting bed 2, and the metal electrode 1 is carried out, and an 
above-mentioned birefringent plate 21 and an above-mentioned birefringent plate 22 are stuck on the optical outgoing radiation 
side of the transparent substrate 6. 

[0042] Here, board thickness differs mutually and birefringent plates 21 and 22 are changing birefringence distribution. And if it 
sticks so that phase contrast may be offset, it is possible to make the amount of phase contrast into any value with two waves. 
Since a color will change with frequency so that it may be called three waves if it is three sheets, phase contrast can be adjusted 
for chromatic aberration like the amendment method in the combination of the lens in optical system. In addition, space may exist 
between a birefringent plate 21 and a birefringent plate 22 and between a birefringent plate 22 and the linearly polarized light 
board 11. 

[0043] Here, generally between phase contrast deltand of a phase contrast board (birefringent plate), and the rate of a 
birefringence (ne and no), the next relation is realized. 

deltand=(ne-no) xd (however, for deltan, a birefringence and ne are [ the rate of a usual state optical refraction and d of the rate of 
an unusual optical refraction and no ] board thickness.) 

[0044] Moreover, it depends on wavelength (lambda) for the birefringence (deltan) which a phase contrast board has so that it 
may generally be expressed with the following formula. 
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deltan(lambda) =A+B/(lambda2-lambdaO 2) 

((A constant and lambdaO are A.) However, B is the absorption end.) 

[0045] Thus, generally, the wavelength dependency of the phase contrast of a birefringence is almost equal to refractive-index 
distribution, and presents change like the curve of drawing 3 which shows the wavelength dependency of birefringence phase 
contrast. That is, the rate dispersion curve 26 of a birefringence of a birefringent plate 2 1 and the rate dispersion curve 27 of a 
birefringence of a birefringent plate 22 of the wavelength dependency of the phase contrast of a birefringence are large in the blue 
field by the side of short wavelength, and it is small in the red field by the side of long wavelength. 

[0046] In this case, since the ideal rate distribution property of a birefringence of 1/4 wavelength plate is the birefringence phase 
contrast (namely, wavelength 400nm value expressed with the straight line which connects lOOnm and wavelength 700nm 
175nm) equivalent to one fourth of each wavelength, in refractive-index distribution of the birefringent plate 21 shown with the 
curves 26 and 27 of drawing 3 , and a birefringent plate 22, the wavelength region where 1/4 wave of phase contrast is acquired 
becomes narrow. 

[0047] That is, 1/4 wavelength plate sets to drawing 1 and drawing 2, and it is about 500nm with which it accepts and comes out 
and which the refractive-index dispersion curve 26 and the refractive-index distribution line 25 of 1/4 wavelength plate cross 
birefringent-plate 21. 1/4 wave of phase contrast is acquired only near a wavelength region. [ in / drawing 3 / in a certain case ] 
Similarly, 1/4 wavelength plate accepts it birefringent-plate-ed 22, and comes out, and, in a certain case, it is about 460nm. 1/4 
wave of phase contrast is acquired only near a wavelength region. Therefore, if it remains as it is, the wavelength field where 1/4 
wave of phase contrast is acquired cannot become what was restricted extremely, and the effect of acid resisting (return 
prevention) shown in drawing 1 cannot be acquired in an extensive wavelength region. 

[0048] Thus, the wavelength region where 1/4 wave of phase contrast is acquired becomes quite narrow only by the birefringent 
plate of one sheet. Therefore, when the number of birefringent plates is one as shown in drawing 4 since change of the 
above-mentioned polarization direction is not obtained when 1/4 wave of phase contrast is acquired only on specific wavelength 
but wavelength light other than the wavelength carries out incidence, a reflection factor will increase greatly by the short 
wavelength and long wavelength side like Curve a. 

[0049] On the other hand, to drawing 3 , if a birefringent plate 2 1 and a birefringent plate 22 are stuck as shown in drawing 1 and 
drawing 2 , as a curve 24 shows, the unique rate distribution property of a birefringence can be acquired That is, the thickness of 
each birefringent plate can be changed, phase contrast can be offset, and the change curve which approached the 1/4-wave phase 
contrast line (refractive-index distribution line) 25 very much can be obtained. Although such a superposition effect itself is 
well-known, this invention person applied the effect to the organic EL element for the first time, and made the very useful result 
realize. 

[0050] That is, as shown in drawing 3 , a full wave length region will be covered mostly, 1/4 wave of phase contrast will be 
acquired mostly (in especially, 460nm-660nm field), change of the polarization direction shown in drawing 1 will be realized 
certainly, and it will fully be covered, without the reflected light 17 passing a polarizing plate 1 1 . Therefore, sufficient 
acid-resisting effect is acquired, a reflection factor is mostly made into zero like the curve b in drawing 4 in an extensive 
wavelength region, and, moreover, a reflection factor becomes very small [ a short wavelength and long wavelength side ]. 
[005 1 ] Although drawing 4 is a graph which shows change by the wavelength of the reflection factor accompanying birefringence 
phase contrast, it is the main wavelength of the light mostly about 1/4 wave of phase contrast. Birefringent plate set to 550nm It is 
as a result of [ at the time of carrying on 1 00% mirror of a reflection factor ] calculation. In this case, reflection will be strong and 
the screen of an organic EL element will be visible to the so-called lavender color in the wavelength region of blue or red. And the 
average reflection factor in a light region is about 5 - 10%. 

[0052] On the other hand, since it can double with 1/4 wave of phase contrast on two wavelength and seldom shifts from 1/4 
wave also around it when the birefringent plate of two sheets is stuck like this example (refer to drawing 3 ), acid resisting 
becomes possible throughout the simultaneously of a light region. And in the same calculation as the above, the average reflection 
factor becomes about 1 - 2%, and almost looks in viewing to black. 

[0053] If the circular polarization of light means 49 using the birefringent plates 21 and 22 which can be adjusted to 1/4 wave of 
phase contrast in the laws wavelength region of the light is stuck on the luminescence side of organic EL element 40 like drawing 
1_ and drawing 2 from this, the return of the light in the simultaneously whole region of the light can be prevented, and it returns 
and the prevention effect becomes sufficient thing by [ this ] controlling each thickness d of birefringent plates 2 1 and 22, and 
reproducing certainly 1/4 wave of phase contrast 

[0054] In the organic EL element, it is required for highly-efficient-izing to produce each class as a flat film, consequently it is 
very flat like a mirror, and is made for a scattered reflection not to happen, and the metal electrode 1 produced at the end makes 
the amount of light reflexes of a there enough. However, when there is such a mirror plane, it is easy to produce reflection of 
outdoor daylight, and the bad influences (degradation of contrast etc.) to the display by reflection tend to be conspicuous. 
However, since such a mirror plane exists on the other hand, the above-mentioned geometrical optics-analysis result will be 
realized well, the acid-resisting effect with the circular polarization of light board 49 is acquired certainly, and it is very effective 
for an organic EL element. 

[0055] Next, organic EL element 40 by this example is explained still in detail. Drawing 5 is the outline plan of organic EL 
element 40 constituted as mentioned above. The ITO transparent electrode 5 is formed in the upper surface of the transparent 
substrate 6 in the shape of a stripe by the same pattern, and it intersects perpendicularly these the shape of an electrode and a 
matrix on these transparent electrodes 5, and is Si02. The insulator layer 9 is formed in the shape of a stripe by the same pattern. 
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And between insulator layers 9-9, the laminating of the hole transporting bed 4, a luminous layer 3, the electronic transporting 
bed 2, and the metal electrode 1 is carried out to the almost same pattern in this order, and this layered product is formed in the 
shape of a stripe by the same pattern in the same direction as an insulator layer 9. 

[0056] Thus, as shown in drawing 6 , the circular polarization of light means 39 which consists of 1/4 wavelength plate 23 which 
stuck the above-mentioned birefringent plate 2 1 and the birefringent plate 22, and a linearly polarized light board 1 1 is stuck on 
the field of the transparent substrate 6 where the laminating of each class was carried out to the shape of a matrix. Drawing 6 
which showed the state is the enlarged view of the a section in the A-A line cross section of drawing 5 . The intersection of an 
up-and-down electrode is each pixel PX. And drawing 7 showed the B-B line expanded sectional view of this a section as a 
cross-sectional view. 

[0057] Next, it explains still in detail about the manufacturing process which shows the organic EL element by this example 
shown in drawing 5 - drawing 7 to drawing 8 - drawing 16. 

[0058] Drawing 8 is the expanded sectional view of an important section showing a manufacturing process. As shown in drawing 

8 , after forming ITO (Indium Tin Oxide) by the spatter on one side of the transparent substrate 6 (float glass with a thickness of 
T= 1 . 1mm), a transparent electrode 5 is formed in a stripe pattern by making eight into a unit by etching like drawing 9 (IX-IX 
line cross section of drawing8 )by width-of-face wl =2mm and pitch w2 =2. 54mm. These transparent electrodes 5 are 
abbreviation about resistance of one ends, respectively. You may be 300 ohms. 

[0059] Next, it is Si02 as a mask for insulating the organic layered product mentioned later like drawing 10. It is Si02 about an 
insulator layer 9. It forms in the shape of [ ten ] a stripe by etching after whole surface vacuum evaporations The width of face 
w3 1mm and pitch w4 2.54mm and thickness t You may be lOOnm. 

[0060] This Si02 The vacuum evaporation system 32 as shown in drawing 1 1 is used for vacuum evaporationo. The support 
means 34 of the couple fixed under the arm 33 are formed in the interior of this equipment, and the stage mechanism (illustration 
ellipsis) which can set the masks 37 and 38 which place the transparent substrate 6 upside down and mention it later, or 39 is 
established among the fixed meanses 34 and 34 of these both sides. And under a transparent substrate and the mask, the various 
sources 35 of vacuum evaporationo of the predetermined number (five pieces) are arranged. The source 35 of vacuum 
evaporationo is heated by the resistance heating method or electron-beam-heating method by the power supply 36. 
[0061] Si02 It performed the organic layer and the metal electrode in the following procedure using the same vacuum 
evaporationo mask for every color in order to adjoin and form the stripe which emits light in three colors of red (R), green (G), 
and blue (B) by the above-mentioned vacuum evaporation system 32, after the transparent substrate 6 in which the insulator layer 

9 was formed fully carries out clarification of the front face by the organic solvent and ultraviolet-rays (UV) ozonizatioa 
[0062] First, the mask 37 the transparent substrate 6 and for red (R) colors is set into a vacuum evaporation system 32. Drawing 
12 is some expanded sectional views having shown the physical relationship of the transparent substrate 6 and mask 37. Like 
illustration, vacuum evaporationo carries out alignment (mask credit) of the opening 37a of the shape of a slit of a mask 37 to the 
field between insulator layers 9-9. Opening 37a of a mask 37 is formed at the interval in every three to the field between insulator 
layers 9-9. Therefore, it is covered by this mask credit except a red (R) emitter field. 

[0063] Thus, after hanging the mask 37 for red (R) colors, a vacuum evaporation system is maintained at the degree of vacuum of 
3xlO-6Torr, and it is a vacuum evaporationo rate about the triphenyl diamine derivative TPD (N, the N'-screw (3-methylphenyl) 
1 , the l'-biphenyl -4, 4'-diamine) of the following structure expression. Vacuum evaporationo is carried out to the thickness of 
50nm by 0.3 nm/s, and hole transporting-bed 4R is formed. 

[0064] then, the same mask 37 - as it is - using - Alq3 (tris-(8-hydroxyquinoline) aluminum) and the laser coloring matter 
DCM (4-dicyanome%lene-6-(p-dimethylaminostyryl)-2-methyM of the following structure expression - respectively 

~ Vacuum evaporationo is carried out to the thickness of 20nm s at a vacuum evaporationo (nm [nm and ]) rate, and the 
laminating of the luminous layer 3R is carried out to the pattern almost same on hole transporting-bed 4R 
[0065] Then, the same mask 37 is used as it is, and it is a vacuum evaporationo rate about Alq3 (tris-(8-hydroxyquinoline) 
aluminum) of the following structure expression. Vacuum evaporationo is carried out to the thickness of 40nm in s innm [ 0.3 / /]. 
The laminating of the electronic transporting-bed 2R is carried out to the pattern almost same on luminous layer 3R, and it is the 
vapor codeposition of vacuum evaporationo rate 2 nm/s about magnesium and silver to the last. Vacuum evaporationo is carried 
out to the thickness of 200nm, and the laminating of the electrode 1 is carried out to the pattern almost same on electronic 
transporting-bed 2R. 
[0066] 
[Formula 1] 
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CHs CHs 




TPD0t£i£ 

[0067] 
[Formula 2] 




Al q3G>Jii£ 



[0068] 
[Formula 3] 

C(CN) 2 




■N(CH S ) 2 



DCM<Dffilk 

[0069] Next, it hangs on the mask 38 for green (G) colors again like drawing 13. Alignment of this mask 38 is carried out so that 
slit-like opening 38a may be in agreement with the field between insulator layer 9-9 which adjoin a laminating field with the mask 
37 for the above-mentioned red (R) colors like illustration. A mask 38 is formed in the same pattern as the above-mentioned mask 

37 for red (R) colors, and covers luminescence fields other than green (G). 

[0070] Thus, it is a vacuum evaporationo rate about the triphenyl diamine derivative TPD which maintained the vacuum 
evaporation system at the degree of vacuum of 3xl0-6Torr, and described it above first after carrying out mask 38 credit for green 
(G) colors. Vacuum evaporationo is carried out to the thickness of 50nm by 0.3 nm/s, and hole transporting-bed 4G are formed. 
[007 1] Then, Alq3 described above, using the same mask 38 as it is Vacuum evaporationo rate Vacuum evaporationo is carried 
out to the thickness of 50nm by 0.3 nm/s, and the laminating of luminous layer 3G is carried out to the pattern almost same on 
hole transporting-bed 4G. This luminous layer makes electronic transporting-bed 2G serve a double purpose. 
[0072] Furthermore, it is each by the vapor codeposition of vacuum evaporationo rate 2 nm/s about magnesium and silver on this. 
Vacuum evaporationo is carried out to the thickness of 200nm, and the laminating of the electrode 1 is carried out to the almost 
same pattern as luminous layer 3G (and electronic transporting-bed 2G). 

[0073] Next, it hangs on the mask 39 for blue (B) colors again like drawing 14. Alignment of this mask 39 is carried out so that 
slit-like opening 39a may be in agreement with the field between insulator layer 9-9 which adjoin a laminating field with the mask 

38 for the above-mentioned green (G) colors like illustration. A mask 39 is formed in the object for (Red R) colors, and the same 
pattern as the mask for green (G) colors, and covers luminescence fields other than blue (B). 

[0074] Thus, it is a vacuum evaporationo rate about the triphenyl diamine derivative TPD first described above while maintaining 
the vacuum evaporation system at the degree of vacuum of 3xlO-6Torr, after hanging the mask 39 for blue (B) colors. Vacuum 
evaporationo is carried out to the thickness of 50nm by 0.3 nm/s, and hole transporting-bed 4B is formed. 
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[0075] Then, using the same mask 39 as it is, the vacuum evaporationo of Zn (oxz)2 (zinc complex of a 
2-(o-hydroxyphenyl)-bends oxazole) of the following structure expression is carried out to the thickness of 50nm by vacuum 
evaporationo rate 0.3 nm/s, and the laminating of the luminous layer 3B is carried out to the pattern almost same on hole 
transporting-bed 4B. This luminous layer makes electronic transporting-bed 2B serve a double purpose. 
[0076] To the last, it is the vapor codeposition of vacuum evaporationo rate 2 nm/s about magnesium and silver. Vacuum 
evaporationo is carried out to the thickness of 300nm, and the laminating of the electrode 1 is carried out to the pattern almost 
same on luminous layer 3B (and electronic transporting-bed 2B). 
[0077] 
[Formula 4] 




Zn(ox2) 2 ©M 

[0078] Drawing 15 shows the organic EL element obtained by carrying out the laminating of from an organic layer to the 
electrode (cathode) for every color by vacuum evaporationo using the same mask for [ predetermined ] colors in the 
above-mentioned manufacturing process. Thus, on the rear face of the substrate 6 of the obtained organic EL element, like 
drawing 16, birefringent plates 21 and 22 and the linearly polarized light board 1 1 were formed in lamination, and the circular 
polarization of light board 49 was formed one by one at one. 

[0079] What was used as a circular polarization of light board 49 sticks two-sheet laminating wide band 1 / 4 wavelength plate 
23 (NITTO DENKO CORP. make) and the linearly polarized light board 1 1 which consist of birefringent plates 21 and 22. Such 
material consists of optical-crystal sheet metal, such as a calcite and a mica. 

[0080] In the above manufacture process, although the substitute of a mask was performed under the state where break the 
vacuum still in a vacuum under a vacua, and a vacuum evaporationo film is **(ed) by the atmosphere, there was no big difference 
in luminescent early ability. 

[0081] Next, the reflection factor of outdoor daylight was measured about organic EL element 40 obtained above. 
[0082] That is, although the reflection factor was 75% or more when helium-Ne laser and Ar ion laser were irradiated from the 
luminescence side side of the transparent substrate of an organic EL element and it did not use the above-mentioned circular 
polarization of light means 49, it was checked that a reflection factor falls [ the thing of this example which stuck the circular 
polarization of light means 49, and produced it as mentioned above ] to 2% or less. 

[0083] Moreover, the state of these organic EL elements where light was not emitted was measured and compared. As four 
fluorescent lamps of 40 W were made to turn on at the ceiling, and the organic EL element was mostly made into the right above 
sense and it looked into it in the 2m lower part as a measuring method, the luminescence side (panel) was seen. 
[0084] Consequently, although, as for what does not use the circular polarization of light means 49, the metallic luster of a metal 
electrode was seen and the image of a ceiling was seen reflected in the state of un-emitting light, as for the thing of this example, 
the metal electrode was mostly observed by black. 

[0085] And in the state where the organic EL element was made to emit light, the thing of this example had the good color purity 
of the luminescent color of each color of red, green, and blue, the portion of the circumference of a luminescence portion 
non-emitting light looked black, the light and darkness of a luminescence portion and the portion non-emitting light were 
observed clearly distinctly, and contrast was very good. On the other hand, what does not use the circular polarization of light 
means 49 was what a color does not clarify, and the image of the external world projects, and it is very hard to see, although there 
was luminescence brightness more than double precision compared with the thing of this example. 

[0086] Thus, according to this example, the circular polarization of light means 49 which consisted of 1/4 wavelength plates 23 
and the linearly polarized light boards 1 1 which stuck the birefringent plate 21 and the birefringent plate 22 reduces sharply the 
reflection inside the organic EL element of the extraneous light which carried out incidence of it since the luminescence side of the 
transparent substrate of an organic EL element was established on the field of an opposite side, and acid resisting of it becomes 
possible throughout the simultaneously of a light region. Therefore, also in the luminescence state of an element, a luminescence 
portion and the section non-emitting light are recognized clearly, contrast is very good and the color purity of the luminescent 
color becomes good. 

[0087] The light was made to switch on by the drive circuit which shows organic EL element 25 by the above-mentioned this 

example to drawing 17 which has the current control circuit section by the so-called dynamic drive method. 

[0088] This drive circuit is constituted so that the element current (current which flows Pixel PX) i which flows a column can be 
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controlled by the luminance signal from the outside using an operational amplifier OP A. 

[0089] That is, a stripe-like column electrode (the above-mentioned electrode 1) and a stripe-like line electrode (the 
above-mentioned transparent electrode 5) cross in the shape of a matrix by the upper and lower sides, and each pixel (pixel) PX 
is formed in this intersection position at passive matrix type structure. Each pixel PX can be regarded in equivalent as diode D 
connected to the forward direction. And for one column electrode 1 , the line electrode 5 of another side is the drive power supply 
VC, respectively while connecting with each current control circuit section 41. It connects and drives with a control signal CS. 
This drive circuit and its operation are explained still in detail 

[0090] The current control circuit section 4 1 It is voltage Vm about the current i which flows to each of many pixels PX. Criteria 
resistance Rref which can carry out and carry out a monitor; this criteria resistance Rref Between Pixels PX As a connected 
current controlling element Voltage Vm of ** FET (Field Effect Transistor) and; above which acted as the monitor 
Luminance-signal voltage VS supplied from external PROM (Programmable Read Only Memory) to the current control circuit 
section 41 It compares. It has the operation amplifier (operational amplifier) OP A and; which output the control voltage VCS to 
FET. 

[0091] Image information to display by organic EL element 40 is beforehand programmed by PROM, and memory is carried out 
to it. It is inputted into PROM by the directions from the microprocessing unit MPU operated with a personal computer PC, the 
above-mentioned image information is sampled, and this is the predetermined luminance-signal voltage VS. It is outputted from 
PROM. This luminance-signal voltage is adjusted to a desired voltage value by Resistor r, and this adjusted voltage VSA is 
inputted into + terminal of an operational amplifier OP A. 

[0092] On the other hand, in order to make Pixel PX turn on, it is a power supply VC. Between Pixels PX, the drive transistor 
(here NPN bipolar transistor) Tr is connected, the control voltage CS for switching is alternatively impressed to the base of this 
transistor, and each line electrode 5 is changed serially. Therefore, it is supply voltage VC to the line electrode 5 at the timing 
which Transistor Tr turned on by the control voltage CS. It is impressed, and by this, Current i will flow between the column 
electrodes 1 , and Pixel PX will light up. 

[0093] Such lighting operation is supply voltage VC to the line electrode 5. Since it is continued and such operation is performed 
for every line corresponding to a luminance signal while the ON state of FET by the above-mentioned luminance-signal voltage 
continues at the same time it is impressed (namely, during the period when Current i flows), the display picture made into the 
purpose is acquired from EL element 40. 

[0094] In this case, although the current i which flows through Pixel PX is equivalent to the luminescence brightness demanded 
there and it is made to flow, this can realize it by the above-mentioned current control circuit section 4 1 . This is explained below. 
[0095] While the above-mentioned luminance-signal voltage VSA is inputted into + terminal of an operational amplifier OP A, in 
the - terminal, it is the criteria resistance Rref. When Current i flows, it is the criteria resistance Rref. The potential difference (the 
above-mentioned detection voltage Vm which acted as the monitor) produced to ends is inputted. 

[0096] And VS A>Vm The output VCS of an operational amplifier OPA goes up under conditions, and it is the gate potential VG 
of FET. It goes up and is Vm-VG. It becomes small, source-drain resistance of FET is lowered, and Current i is made to increase. 
Thus, i increases and it is i-Rref =Vm. If VSA is reached, more than it, VCS will not go up, the resistance of FET is stabilized, 
and i is constant value Vm/Rref. It is stabilized. 

[0097] Therefore, while the luminance-signal voltage from PROM is impressed, it is the luminance-signal voltage VSA and 
detection voltage Vm. Current i flows through FET as variable resistance until it is in agreement, and since current flows until it 
becomes the amount of current made into the purpose at Pixel PX, desired luminescence brightness will always be obtained. 
[0098] Power supply VC The oscillation pulse from VCO CLK which will consist of a clock generator if change operation of the 
near line electrode 5 is explained is a counter CT 1 . It is inputted and is the counter CT 2 of the same number of bits. The line 
selector LS for switching operates for every predetermined number of counts, and the voltage of TTL level is outputted to a 
predetermined selection line by combination. This output minds the transistor Tr turned on by this impression although Inverter 
INV was reversed and this reversal output was impressed to the base of Transistor Tr as a control signal CS, and is supply 
voltage VC. As mentioned above, the line electrode 5 is supplied. 

[0099] Since the amount of current which flows Pixel PX is controlled by the drive circuit of drawing 17 as described above, the 
brightness of each pixel can be controlled correctly and always clear luminescence (image display) can be realized. 
[0100] In addition, the drive circuit of drawing 17 can constitute being an example, for example, preparing a voltage hold circuit 
in the current control circuit section 4 1 , or changing a constituent child into it suitably etc. so that current control may be further 
performed to accuracy. Moreover, various circuits for supplying luminance-signal voltage from the outside may also be changed, 
a line sensor LS may be interlocked with, and PROM may be operated. Moreover, in PROM, sample hold of the video signal may 
be carried out, or A/D conversion may be carried out after a sampling. Furthermore, the intensity control by the control of applied 
voltage currently performed from the former can also be performed, without preparing the drive circuit of drawing 17 including 
these change. 

[0101] It was checked that pulse lighting of the voltage of 20-30 volts can be serially carried out at intervals of 60 microseconds - 
several seconds with 1 5-20 volts and red by the above-mentioned drive circuit at a blue pixel per pixel and at a green pixel. 
[0102] Drawing 18 and drawing 19 are the expanded sectional views of an important section showing the 2nd and 3rd examples 
which applied this invention to the organic EL element, respectively. 

[0103] to the 1st example mentioned above having formed the circular polarization of light means 49 in the opposite side with the 
luminescence side of a substrate 6, like illustration, the circular polarization of light means 49 was established between the inside 
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of the transparent substrate 6, and the organic layer, and, in the case of these examples, the substrate 6 serves as the circular 
polarization of light board 49 (or the circular polarization of light board 49 serves as the substrate 6) -- it is made like and organic 
EL element 5 1 is constituted 

[0 1 04] That is, in the example of drawing 1 8, the circular polarization of light board 49 is formed between the transparent 
substrate 6 and the layered product which consists of an organic layer (an ITO transparent electrode, the hole transporting bed 4, 
a luminous layer 3, electronic transporting bed 2) and an electrode layer 1 . The circular polarization of light board 49 is stuck like 
the case of the 1 st example mentioned above in order of a birefringent plate 2 1 , a birefringent plate 22, and the linearly polarized 
light board 1 1 , in view of the electrode 1 side used as a reflector. 

[0105] Moreover, it is possible, as for the case of organic EL element 52 of drawing 19, for the electronic transporting bed 2 to 
serve as the luminous layer among organic layers, and to apply this invention also to this (for you to apply this also to the example 
of drawing 2 and arrangement of the circular polarization of light means 49 is the same as the case of drawing 18. 
[0106] In the manufacturing process of an organic EL element, that the transparent substrate 6 is most heated by the elevated 
temperature is a process which carries out the laminating of the ITO transparent electrode 5 by vacuum evaporationo on a 
substrate 6. However, even if the ITO transparent electrode 5 heats the transparent substrate 6 compulsorily neither by the ion 
assistant vacuum deposition nor the sputtering method, remarkable membrane formation of low resistance is possible for it. 
[0107] After sticking the film-like circular polarization of light board 49 on a substrate 6, in production of drawing 18 or the 
organic EL element of drawing 19, by the above-mentioned method therefore, at the temperature of 80 degrees C or less 150nm 
** and 40ohm/cm2 Since it is possible to form an ITO transparent electrode, under these temperature conditions, it will be held in 
an element, without the film thermal resistance of the circular polarization of light board 49 being enough, and the circular 
polarization of light board 49 deteriorating. 

[0108] Therefore, the circular polarization of light board 49 is formed in the transparent substrate 6, and it becomes possible to 
form a direct organic EL element on this. It is actually by the sputtering method about the ITO transparent electrode 5 on the field 
which formed the birefringent plate 23 (NITTO DENKO CORP. make) and the linearly polarized light board 1 1 of a two-sheet 
laminating type wide band on the transparent substrate 6 in this example. It forms in the thickness of 1 50nm and is about Si02 9. 
It formed in the thickness of 1 50nm and the same pattern as the 1 st example mentioned above was produced. And on this, by the 
same manufacturing process as the 1st example, red (R), green (G), and the stripe-like layered product of each blue (B) color 
were formed by the vacuum deposition, respectively, and organic EL element 52 of drawing 1 9 was produced. 
[0109] Thus, when light was applied to produced organic EL element 52 and having been seen from the luminescence side side of 
a substrate 6* there is no reflection of light and it looked almost deep-black. Furthermore, this organic EL element 52 was made to 
turn on like the 1 st example by the drive circuit (drawing 1 7) which has the current control circuit section by the dynamic drive 
method. Consequently, light was emitted with sufficient contrast almost similarly with the 1 st example. Such a result was the 
same also with the element of drawing 1 8. 

[01 10] therefore, according to these examples, the same effect as the 1st example mentioned above is done so upwards, the 
circular polarization of light board 49 is beforehand formed in a substrate 6, an element can be made on this, and while being with 
the transparent substrate 6 and layered products, such as an organic layer, the circular polarization of light board 49 can be held 
stably 

[0111] Drawing 20 shows the 4th example of this invention, and applies this invention to a light-transmission type liquid crystal 
display. 

[0112] On the inside of transparent substrate 42a, such as glass, namely, transparent-electrode layer 43a, such as ITO (indium tin 
oxide : conductive oxide which doped tin to the indium), and like layered product 1 A and this [; ] which realize the domain where 
high contrast is good as a liquid crystal orientation film and which carried out the laminating of the method vacuum evaporationo 
layer of SiO slanting 44a one by one, for example Method vacuum evaporationo layer of SiO slanting 44a which is a liquid crystal 
orientation film about layered product IB which carried out the laminating of transparent-electrode layer 43b, for example, the 
method vacuum evaporationo layer of SiO slanting 44b, one by one on the inside of substrate 42b, and;, It allots so that 44b may 
counter mutually, and a liquid crystal cell is constituted by inserting the granular spacer 45 for realizing the predetermined cell 
gap d, a ferroelectric liquid crystal 46 is poured into the cell gap, and it has the structure which stopped the circumference with 
adhesives. 

[0113] And the circular polarization of light board 49 which consisted of 1/4 wavelength plates 23 and the linearly polarized light 
boards 1 1 which change from a birefringent plate 2 1 and a birefringent plate 22 to the field by the side of transparent substrate 
42b is stuck like illustration. 

[01 14] Light-transmission type liquid crystal is used for the personal computer etc., and according to the electrical signal by 
applied voltage, liquid crystal 46 switches it, it penetrates or intercepts a back light BL, and it has the function which displays a 
character and an image. 

[0115] And by establishing the circular polarization of light means 49, a circular polarization of light component serves as the 
linearly polarized light 47 (equivalent to the linearly polarized light 17 of drawing 1 ) like illustration among the light BL to 
penetrate, and outgoing radiation is carried out. Moreover, on the other hand, by the circular polarization of light means 49, the 
reflected light 46 (equivalent to the circular polarization of light 16 of drawing 1 ) turns into the linearly polarized light 47 from 
which a polarization shaft differs in a polarizing plate 1 1 , and the incident light 48 from the outside does not pass a polarizing 
plate 1 1 , even if it reflects in respect of each field of the field of substrate 42b which makes a boundary with the circular 
polarization of light means 49, or the cell 50 interior. 
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[0116] Therefore, also in this example, the same effect as the 1st example mentioned above is acquired — acid resisting and the 
good contrast inside an element are acquired. 

[01 17] As mentioned above, although the example of this invention was explained, based on the technical thought of this 
invention, various deformation is possible for the example mentioned above. 

[0118] For example, the linearly polarized light board used for a circular polarization of light means may have a lateral 
polarization shaft, what stuck the birefringent plate of two or more sheets by different thickness is sufficient as the example which 
also mentioned the birefringent plate above, and, in short, 1/4 wave of phase contrast should just be acquired. 
[0119] Moreover, each thickness of an electrode, a hole transporting bed, a luminous layer, and an electronic transporting bed is 
not decided in consideration of the operating voltage of an element, and is not limited to an above-mentioned example. 
Composition of these each class, a pattern, a layout of arrangement and a pixel, etc. can be changed variously. The well-known 
quality of the materials, such as aluminum and aluminum alloy, can be used for the electrode material with a high reflection factor 
besides MgAg. 

[01 20] Moreover, the method of producing each class of an element can also begin the usual vacuum deposition method and a 
langue MYUABURO jet (LB) vacuum deposition, and can adopt the DIP coating method, the spin coating method, a vacuum gas 
vacuum deposition, and an organic molecular-beam-epitaxy method (OMBE). In addition, you may make a hole transporting bed 
or an electronic transporting bed contain the fluorescence matter. 

[0121] Moreover, the optical element of this invention is applicable not only to a passive matrix (simple matrix) method but the 
element of an active matrix. Moreover, it may apply as an image pck-up element for monochrome colors, and it is also possible to 
use as the light sources, such as a dial, besides the display mentioned above, it is not necessary to make it the shape of a matrix in 
this case and, and a luminescence field may be divided. Moreover, you may apply to an element spontaneous light type [ other 
than above-mentioned EL ]. 
[0122] 

[Function and Effect of the Invention] Since the circular polarization of light means is prepared in the optical outgoing radiation 
side, this invention can decrease sharply the reflection inside the element of the light from the outside which carried out incidence 
from the outgoing radiation side of an element, and can improve contrast, such as a display image, remarkably. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Organic electroluminescence devices (an organic EL element may be called hereafter) are thickness 
1 micrometer or less, and have the feature ideal as a spontaneous light [, such as transforming electrical energy into a light energy 
and emitting light in the shape of a field,] type display device by pouring in current. 

r00031 Drawing 22 shows an example of conventional organic EL element 10. This organic EL element 10 produces me ITO 
(Indium tin oxide) transparent electrode 5, the hole transporting bed 4, a luminous layer 3, the electronic transporting bed 2, and 
cathode (for example, duminum electrode) 1 one by one by the vacuum deposition method on the transparent substrate (tor 

example, glass substrate) 6. . , 

r00041 And the thing for which direct current voltage 7 is alternatively impressed between the transparent electrodes 5 and 
cathode 1 which are an anode plate, The electron into which the hole poured in from the transparent electrode 5 was poured from 
cathode 1 through the hole transporting bed 4 reaches a luminous layer 3 through the electronic transporting bed 2, respectively, 
the reunion of an electronic-hole arises, the luminescence 8 of predetermined wavelength arises from here, and it can observe 
from the transparent substrate 6 side. , , . _ 

r0005] Although a luminous layer 3 can also be made to contain for example, a zinc complex, you may be the layer (however 
combined use of two or more sorts of zinc complexes is possible) which consists only of a zinc complex substantially or may be 
the layer which added the fluorescence matter to the zinc complex. Moreover, you may use together a zinc complex, the 
anthracene which are other photogenes, naphthalene, a phenanthrene, a pyrene, a chrysene, a perylene, a butadiene, a cc-umann, 
an acridine, a stilbene, etc. The electronic transporting bed 2 can be made to contain the mixture with such a zinc complex or the 

fluorescence matter. . , . 

[0006] Drawing 23 shows another conventional example, in this example, it omits a luminous layer 3, makes the electronic 
transporting bed 2 contain the above-mentioned zinc complex or mixture with the fluorescence matter, and shows organic EL 
element 20 constituted so that the luminescence 18 of predetermined wavelength might arise from the interface of the electronic 
transporting bed 2 and the hole transporting bed 4. 

r0007] Drawing 24 shows the example of the above-mentioned organic EL element. That is, although the layered product of each 
organic layer (the hole transporting bed 4, a luminous layer 3, or electronic transporting bed 2) is allotted between cathode 1 and 
an anode plate 5 these electrodes are made to cross in the shape of a matrix, and it prepares in the shape of a stripe, and a signal 
level is impressed to time series by the luminance-signal circuit 30 and the control circuit 31 with a built-in shift register, and it 
constitutes so that light may be made to emit in much intersection positions (pixel), respectively. 

r00081 Therefore of course, it becomes usable also as a picture reproducer as a display by such composition. In addition, the 
above-mentioned'stripe pattern can be arranged for every color of red (R), green (G), and blue (B), and it can constitute as full 

color or an object for multicolor. 

r00091 Generally the organic thin film layers 2, 3, and 4 which emit light in the display device which used such an organic EL 
element, and which consists of two or more pixels are pinched between the transparent electrode 5 and the metal electrode 1 , and 
emit light to a transparent-electrode 5 side. ... e ,• u . *i 

[0010] However in an organic EL element, in order to make luminescence brightness good, a metal with rates of a light reflex 
high as a metal electrode 1 , such as Mg, MgAg, Mgln, duminum, and LiAl, is used, luminescence light is reflected, and the 
amount of outgoing radiation (luminescence brightness) is raised in many cases. Therefore, in such element structure, in the state 
where an electroluminescence has not been carried out, it had become the strong mirror of light reflex nature, the scene of the 
external world was reflected, or there was reflection, and where light is emitted, contrast might fall and the trouble fatal tor it 
becoming impossible to express black and using as a display might arise. ...... * ■ ■ -a 

rOOl 1 ] Thus in the conventional organic EL element, it is easy to produce a bad influence in a pixel display by reflection inside 
the element of the extraneous light which carried out incidence. However, in an old organic EL element, the actual condition is 
that the effective cure on the problem of reflection of an extraneous light is not taken. 
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electrode 1 of an org. electric field light emitting (org. E1 ) element 40 and 
is reflected as the left (or right) circularly polarized light 16. This light 
is changed again into the linearly polarized light 17 in the transverse 
direction at the time of passing the quarter-wave plate 23 and the emission 
thereof to the outside is shut off by the polarizing plate 11. As a result, 
the degradation in the contrast at the time of light emission as the display 
element does not arise and the sufficient light emissive luminance is 
maintained. 
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[0102] m&RX/m^i. *f«H£*«ELSe*: -eo&HL ^1 <^HfcMk«ai^«fc;. 



[0103] ^ixtco3^^coJ©^(S. ±i£Utif& 1 <r> [0110]fif-oT\ Ztit>(0$m!H£3:tHi. _B£L 

tkX^t (gWL R«3^49#SlS6£3iaaTV>£) 10 «5lfl£49£££«fc:«mr£ 6 . 

i 0 LX . ?f®E £«j£Lfc t><0TJ>S . [0111] S20<±. *ffcHH<93S4 OSItePlfc ^"T & tf> 

[ o i o 4 ] ate . mwmxa. mm®.6 1. xh o . mss^Fbt * n tc*&9j£Sffl t 

w < i TOjg«»««L *->m§s*ji4 . mm 3 . t>o-c*s . 

mm 2 ) Bifm&s 1 &e>%&fflaftt<tf3£. na [ 0 1 1 2 ] bp^. tfyxzn <nmKcmLaa.<r>pm 

WmtW&rC . R«ft«49{i. _B* LfcSg 1 OH ±fc. I TO < indiua tin oxide : 4 hM&& H 

?fut t,^)-c*i . sflitrs i o^*ig^«44a ^jeassa Ltas* 1 

[0105] H19W*«E L3£f52tftfg£»i. £ Ai: ; .IftfcFiSHc. £8C42bc9rtjHBc. mm&M 

wa<oo*>.m : fmffl2iW£miistt2X^&h(r)X' 20 43b. witrsiogra^jiMbfcjr^sLfcsui 

i>*) (ZtUi. B2*>SdSHfcfcSffll/t.kv>. ) . Z ttlBfc : fcifc&ErfiiR'C&SWitr S i ofteiggji 

tl£i>*mi : S:3mtiZtiMWXS> t ) . Vmem 44a. 44b#£V*3t|6r*-&«l:dWeU Sr«Wr^ 

[0106] ««E L^TOSJIIgfciJVvC. jtagS ICi OjftBi-fc^SflBS *£Hr/Wf* *7fc!tB€tt 

mi6±.£M8tcf8mttxnx'g>z. <au iTOis s. 

5»i. >( HVTi/Z. MHR£*X"? 9 U [ 0 1 1 3 ] * LT. Wf#M< » }g<$ig«42b*Dffi 

fc:J:0. iS««6^«W«KllgkL^<Tfc*«Sr0fi fc«gJf^kaS««22^feJit&l/4»S«23aV 

[0107]fto-C. B18X{4Bl9c^iraEL^F<W 30 *rC&*. 

«R6±tC7 * *i^<OR«3H£49£ISD [0114] X&E£<rmg*Mt&*-V 

J*. 40Q/crf O I TO^lUMti .1 1 iSt-T. «fi46^X>f -,*>yVZX*>9yA bBLifc 

^Wfc:ija$$fL6 C k ti^i . [ 0 1 1 5 ] * UT. R«3£fa49$:Itft& CI i: t i 

[0108] «->T. JgaJBES 6 tPM*S49^^»t, 0 . m&t&ttLno*PffiXs8to#&K0>Z sex. 

^<0±fcBS««EL*^JB«-i^k*Esrtgi:=Sr «S3t47 (BKOBStfJEnfcfflS) k^oTaSM^- 

4. lOetr. ^etlffUcUv^T. i8m&6±.iz2ism I. ifc. »»*»^A«*4l«i. PHi3t3«49 
JiSj£^«««JS»f«23(B«mx«fe«^^)at^S 40 fco^*^rt^42boffi*>t«t;P50rtafcO#?faa 

e«*eai^««LfciB±fc. iTomm&5**j* xRSivxh. pwrnmrnz**). mx* (bi» 

■y ^ U y^&T 150i»<7)^$ fc«j£U S i O2 9 i& 1 Hfi*16t:ffl3 ) ««#tt#fi*Bm fc«M=3rSBS« 

f->zimi>iz. -ei/c. -«±t, mi<^at«i: [o 1 1 6] a->T. cowtctjv^t,. *waw)R 

PlikOl^EefcJ: 1 ?. *(R) . «(G) . W(B) SH»jl^&»3r3yh7Xh#fl«U>^ ±3*L^?f5 

[oio9] c<o i 3 n LTfa?Lfc««E ls^52c tt^mii*m^mms&i=^^xm^(ni$m 

mux. mL6<r>&mmii>t>fL& t . %&>mm m&xt>h. 
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17 



18 



[0119] ms. *-/hsb*b. mm. 

[0 1 20] m"m&H$e>ttWk i>mtt<r>U£M 
5>/5i7/Oyx7b (LB)^ffiSrlit 

fflraxt^^vS ( OM B E ) 
[0121] ^SBPfcOftS^^ii. 
V#5-JB**»^fcLTtfJBLTt>J:<. *l/C. 

TAW 
[0122] 

[H3 1 wmtffi&rmkmf&z^trvyxb 
s. 

[S4 ] fmmmm&ftoBffl&y»£&£i>$& 

[05] Pi««EL&?^«mS0T'*£. 

[06 ] B05<OA-Attfc&d aS5?>ifc**rffi0-C& 

[H7 1 FiB-BfiWBd *®m*mmvhi. 
[H8] r^tke L^^s?mis^^-saw)&«i 

[09 ] HffiiOSirEg^Scm^ffiiSg (08OIX- 
[010] Hffi»SSie5r^-t«c*JBrffi@-Ci) & . 



[an] mwmxutffifflmzM^mmwnimffl 

[012] P3te<9K^:g£*mfc**ifl50T'&£. 

[@i3] mt&<7ismrm:^tis^!smmvs>i>. 

[016] Hte<ag^g£^tfcAarffi0t>;&£. 

[an] 3^r»E Lm i m%mi\Biimvbz> . 

[018] *»W^2^l»0«=J:* : raE LSl^Og 
10 SB<0ifc*3BrffiHT-&6. 

[019] #?&f^ss3 wfttewt j s*«e i^m^m 
[020] *%BB«m4 outset x hw&3&&¥«m 

[021] RWH»ih#a*«*«t*Lfc^K0T'&&. 
5. 

[023] Hffi<^^EL^^F<O«BeflnS0T'&6. 
[024] H : iraEL#^ftf*«!Sr^rJW6Brffi0T'& 
20 S. 

1 - - • 1ES 

2 - - - 

3- - -*3es 

4 • • - *-A<«i2SB 

5 • ■ i^se (R5i) 

6 - • 
11- • 

11a • • - SHn6HS3t« 
30 12. 23 - • l/4jfcg& 
12a. 23a • 

13 - RWffi 

14 ffittrfifiX 

15- - -SPHf* 

16- ■ tEPm% 

17 - • *Mn»m5fc 

21. 22- - wm& 

23- - - 1/4«£R 

24- - -«JS*r«21. 22£1593*>*fcfc&*>«ISifr# 

40 mm 

25- - • l/4»SOfiH8l^m^fi&aiS*f4M»e 

26- - • mJg$T«2lcO«JS}fr¥ttM& 

27- - wmtmnmrnmrnm 

40. 50. 51- - -fifiELf? 

49- - nmx&sunmas.) 

L. BL- - 

a - - - &m(n^fttiL<&5^B&tmim 

PX- - 
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